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Abstract of JP2002233764 

PROBLEM TO BE SOLVED: To efficiently and highly selectively produce 1-hexene from ethylene. 
SOLUTION: The ethylene trimerization catalyst comprises an amine compound and/or amido 
compound, a chromium complex of the formula (1); ACrBn (in the formula, (n) denotes an integer of 1- 
3; A denotes a neutral multidentate ligand having a tripodal structure; Cr is chromium; and B denotes 
one or more substances selected from the group consisting of hydrogen atom, a halogen atom, a 
straight or branched chain alky! group.) and coordinated with the neutral multidentate ligand having the 
tripodal structure, and an alkylalurninoxane. Alternatively, the catalyst further comprises an alkyl- 
containing compound. Ethylene trimerization is carried out using the catalyst. 
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#(=BRS3ftft t w-m&t >A\ #Htt*K##£ L < ffl 
MUX. ^y^y, ^-ty, 'vr^y. * 
^^y, /7-y, f*y, y?n^tv, t$*j>w 
nMMBtlbmiR. <y-fe'y, F^y, *yuy, 

x^/ux-fvi". f Ho75y^cox— r/u3S, 



[ 0 0 2 5 ] £ fflfWBiSRJBIi. - 80X>irH>m 

«i 2 0 - 2 0 0 *CX'$> S . 50£M^i§^:Lb0ffl£ 

RJStfraiiftfcSJRftSifi.^ a#liK4 8B$ISL 
*F4t<li5*-2 4liSia-C*S. ftfe, £05Wr«i^ 

[0026] zhtzum&imt lx , m^mzx 
vy^mt b y bitimmm'pxufc^x. 

aJ,®m%&LXi>±\\ 

[0027] zim&TmmLt^v^mt. m 
®&kixim-tzcox\ *>m**)wmmfrt,tim 
s^k. <mizmtx. ±Mmmm\,*xm 
^xmmix^i-\yy^E.^immmm. 

[0028] ^HfltBV^Tii, :-. : JiPMflBft**T6 + 

BfiWfac i a 1 («Lfc?nA|iftJIU4; 
t^jf* L^. i^fflliWf a c i a 1 KgftSfU!? 

facial fcEfl[L3t«*k«, ^ffi^fcl 9 3 

— [-fK^ffll ^n#«^^-s^t^ffl-, 
i 4 3M («*») ] . ipfe. zmmnzx >o 3m 

Sffi^#. 3 o«Effiffi*sa», He yxmztj; 
ST'Effi L T ^ 6 i t *S)*-t 4 . 
[0029] *3timzi3^X&m%ti&T>b*)l7>V$ 

(4) tow/itztt (5) 

[0030] 
Hfc7] 



R 3 




(4) 



[■fts] 
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(5) 



a t i**tf*r£ s^rrs y>v s x? Ht^m-r* 

4. -«5S (4) 8J!tf (5) fctnvt, R 3 (i:#^[Bj 
-TtM^-^TUTtivv rs«, **JK 

A*. >f y7**«, t e r t -7*;l>S4irc**£ 

x^AtfO. l-lOOOOSi-C&O, #4L<« 
0. J:")#aL<»41~5000S 

[0031] #ffiiHfcfclvrttffi3*t6r>U*;W£*# 

■ft^ii#tEIS§^-6t<?)T(i4v^, Witt* na 
HBrt (6) 

R p MXq (6) 

p(iO<pg3"C*>0, qJiOSq<3T£>-> 
T. L*»t»P + q(il-3TAft. MttUf">A. 
*i"7A, S». i!fn>'*teIi7A'S-'>A*«L. R 

[00 32] JilBHR^ (6) (Cfc^T. «SIHI(:1-1 
if, Mf-iVM, if;H, rnfcfrt^, 

[00 3 3] JJBHteU6} fcjawt, M**A 

1T\ ptq«Wfll. 54>fcS. AIRlsXls 

tiK flUHwcA i jRjXa^-bx^ftt ixmm 

[0034] JdMW ( 6 ) T*»il4 TjWwWte 
f-^A, 7°nf^'Jf-^A, n-yf-A-'j^A, se 



c-^l/U^A, tert-WJfW, i^X 
f-;W^*s^^A, Xf^yf^-?/*>-^A. Xf-A- 

*/l£BB. S^xf-^SID, S>7*/W6lft. hy^fvl^K 
hyxf-z^'^y. by^fvKT/t'Sx^A. i- 

»jxf-;UT;U5->7A, bV-n-f-f-fUTA'S-*; 
A. MM V7"f-^T^5x«7JU. h'J-n-'s.dfv'^ 
T/i/S-^A. MJ-n-^fVl/T/t-S-^A,. b'J 
i/^o^dE-iz/I/T^^-^A. y7f;HW7l/i- 

yx^WT^S-^Ab K y F, ^ vr+nfT 
^S^AbK'J h\ ^xf-^riUSx^Axh-^y 
K ^'X^7/l'$X'7A7xy*>'h\ yy^Q\Jf 
y^i-^s-^A, X^r/USX«>AXbdr 
y^n'JK, yxf^i-^A^nyF, i^xf-A 
T;W5->7Ay*'aS H. y^y/W/^-W^o 
'Jh\ xV^d^^t^S-^a^oU b\ 
r^Sx«7A-fe^df^ay H, x^;PT^Sx>7A-bX 
*?n'Jh\ /W^S-^AW^^D'Jf, x* 

at/I' %-v& : J? n y t>\ -f y yf-A7A 5~^Ay 
?nij mufflfbtii. ztihff)d*,x^ms^h 
iViSttoffi*^. h y 7/1^7^5 x^Ait£W s 

X>?A. mjx^ta-s^a. MMy:/**^ 

Sx»?A N hy-n-yf-^T^Sx^A, HJ-n- 
^ ^A7A- 5 x>? A 4 h y - n - # ? f-A7 /l/ S 

x»7A^v^ns. intwr/Hf^HAWii^ftti 

^iSfflfiii. ^OA«*1*/Vt*fl,t0. 1-10 0 
OOSMT'^y. i!f4L<{i3-3 0 0 0^a. <t y* 
*L<a5-2000S«Tfc«.. 
[0035] *»WteiJHTfflV^tfL675 Wfc&ttii 

3 SH«oa*JK^^ 1 ffltXh* L. 3 - 3 0 ffi 

^ftwtii. sm=HR£3;h.*fc<»rettftvw, by 
^f-yi^7Sy, hyx^7Sy. 1, 4-^'7-fb'^ 

y*n[2. 2. 2]^^y(DABCO) , N-jtf- 

S N -xf-;vvk^ 5 F, N-y;yv;Pynh';l^ 

My/t-7l/-fSF, N-yx-^WSH. N-r 
Ux;|,vM$h\ N-tert-yf^WSF, 
2. 6-^^b°y^>, N-*+lVTi?*) ; J>. 4 
- (N, N-^f-;l/7Sy) b'J>-> (DMAP) , 
1. 8-b'X(N, N-^f-;U7$y) 
(Proton Sponge),N-Wn- 

3. 1,5- 
^7-Tb'^?n [4. 3. 0] y*y-5 (DBN) . 
1. S-io^'b'i^o [5. 4. OJ^^T-'-fe^- 7 
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(DBU), N-7x-^tTO-;k N-X*;H?n- 
>k 5, 10, 15, 2 0 -fh77x-;l'- 2 1 H . 
2 3H-»7^y, 2 1H, 2 
2, 3, 7. 8, 12, 13, 17. 
H—21H, 2 3H-»7-i>, 29H, 31H-7 

? □ v r- ymmf^ti. mi< (±±ib«v v a s 

mvh *) , *<3ffiffl*li? n A«*fc*f LT 0 . 1-1 
0 00 0«T*9, »4L<«1-5 0 0 0*ST* 

t£fttf>. iOffiUi. 

[0036] *mm=m.mmt. r s yfc£»*j «t 

[0037] £<3M&£|«!M-SISk3? nAfltt*)** 
(i«ftMIESn*v^ (MllL*fc9 0. 0 0 

WODtrt^lOOSU'EJk ff4L<ttO. 01 
-7-Y^n^yk-l 0 S'J^/KOSSfffifflSiia. 0. 

0 0 1 ?n*;k± W3^«8Syrcj± f-ftSrifitt 
#f#£*t1\ i£fc 1 0 0 5 y *;ki 9** k^MUMtP 
(iMiSviSttA^jn^W^M-C^^. 4ft» ££TMB^ 
fe*i&jBjBttLTii. 7*y. ^y?y, 
f-y, ^r^y, #??y,. 4v*?9>* /+y, r 

*swy* i/?uit79y, r * y y^wijgftfi^t* 
388, ^y-tfy, f-;txy, ^yi/X xfvKy-fcf 
y. ?;*y. T-y^f-vi^y-tfy. ^no^y-tfy, i> 

y. ?no*M, HfflftK*, j^^nnx^y^otg 
*f^t*§BBA«3S*ff 'sitS. 4ft, EJEifeJRft, fill 

i -^-ty^mmktxm^zbhx'^i, z 

xf-uy<0H4fl:Rj5ii*07 nAffl*«*&:i > h o- 

1 o o 3 8 ] 4ft. r 5 y-ffr&foii itf/ifc«r s H 

ffiflf(±-10 0~-2 5 0 , C. Jlf4L<[iO-2 0 0'CT- 

a$. Bajraan±if(c*iji»siti*, 1^-24^ » 

ft. MF4fc i^»fl»±+il-CSB»LT*i< i fc## 4 1 



[0039] *«BW)xf-i/>'«)=«fcRiBii. r 5 y 

§^^oAig#:fc7Ji'^;i'7/f'S y^f+^y t T>v*>m 
ttitsmfr^mmtxi-isymMZithztiz 

4*, flitff, =M^^smT**xf-vy«#£F 
fcltf/4Jt<i7S Ffc^fc7nA«flsfc7/P*>P7 

^sy^yh7/^^s#^t^&#M^^-T. $ 

ft , 7 s yft-^jfe J: t>'/4 ftti7 5 Hfcawt ^da 
liiffch 7***7* s y y . * * \w s y*fr&w 

*Ji:yf/4«i75 Fft^fc:?oJ»iSftfc 7***7 
*5 J k Tfr*)m$mk%mmi> ^TiSltt3 
x^byfc^M§^THfi-(l^J55fi9^SA>' 

[0040] *«^tisJt4xf-vy^HJMfcKJ&?!)ffl 
-1 00-25 0*Cfi5** s . «f4U<li0-2 

$>nim£®\mzm^K »«. nwato. 0 1- 

3000kg/cm2T'£>>?. W4L<iiO. 1-30 
Okg/cmW, 4ft. KJSBSIigfd:, 5#-6B# 

mm&MixbJiKU mmmitzmmsjix-M 
xix%.mz-txi>^\ mmifAx-hh^+vyitz 

wj*miMs*iiT^xii®b&V£Mt\^. tea, x 

Tfr3Cfc^a4U\ 4ft, x^-i/yti+^t^L 
Tfe<^fc*s#4Lu. 

[004 1 ] *^HJ|fcfcW*X'f-Wy«H*fl«JEl±. 

n,3-;k *^fk7 h y ■^^m'm^mmML 

SBi4aB«K«0ffiiiari6, ^Jtts - , **ft(i7^*y* 
«RRti&iiiiaj^m*-c*fc. «Lfti-^-fey 

4. 4ft. Btt-t&sKyx^Vyli, KJiEJgaiPT^a 
[0042] 

[HUN] WTfc. 3fE»»»ldUWcJ: 9 ^ feKSiWt: 

[0043] i Riij£ : i Ri±. mmxmm. m& 



!(9) 002-233764 ( P 2 0 0 2 - 2 3 3 7 6 4 A ) 



[0 044] iiX9u-?\-7y7 £05 

-TxyxS! TC-1^9At«ttftft»WMffl| 
#X?n?h^57 (GC-14A) ^fflV^T^flft 

SJg£ 4 0 °C*>£> 2 5 0 *Ci T^B-r 6 £ k fc J: 0 fio 
ft. 

[ o o 4 5 ] &tmm i oja±«4jfi«ii. -tte# 

TC - 1 5A*g^Lfcai»WfWJf« #^^D7 
h^77 (GC-14A) fcJflWCjHfrLfc. tfflr^fr 

x;. «aaKB«3oox:(cift5et. rt»a*i:LTn- 

^^3 0 OVtTfMttZ fc 1 J: Otf-jfc. 
[0046] Sl*+C*a*l44)SII«4. 9-aJ*nv9 
H A 1 ,0 3 /KC 1 0A?At8*lfcMNHH!fJK 
^^avh/?7 (GC-9A) fcffl^T4WL 

>^2oo*c. ttaja*K2oo , cfcj:v*9AaK 

1 2<m=RSgU tmMUft&*fflt>fc. »«ftts - 
«#*?n^h^97K|l|lKLfcJKflc£0. 2mU£A 

[0047] 

flg«l OOmLCOi'jiWjS'ffc:. J. Amer. C 
hem. Soc. , 92, 5118(1970) fclSfl 

Vt+fr-l-WYVfr) *9> 126mg. HJ 
X (fh5tb'n77y) ?DAh'J?n5'f H < I I 
I) 143mg, -Tb5tFn79y20mL^JPx.. 
SSaMffiaTCl 2#fflflB¥U:. 4lRL)fclih&£*.Jfl 
U MJX(3, 5-^^- 1 -t^V'J/U) 
y^DAb^o^ F ( 1 1 1 ) fcfcfc ( I R (jty 

: 1565cm"') . JilT. M»»A 
[0048] ##W2 

ft^Sflfl OOmL^yai/y^fl:, J. Amer. C 
hem. Soc. . 92, 5 1 1 8 < 1 97 0 ) fcMI 

(oj>mx'^$LUzE.wmmmz%i-z> r x ( 3 - 7 x 

-)V-5-^)V— \ -b"5y'y^) *?> 3 4 6m 



F (I I I) 2 5 5mg, fh7t FP75>5mLfc 
h/KO-^OmLg-jB*.. SH#fflMTT'2 4B$R39 5 

icrsa* t it . l fctSA* $jjyu h y x ( 3 - 7 

•J^DtM H ( I I I ) fcftfc ( IR (KB r ) : 1 5 
66cm-') . BIT. i««**ffl*Bl:»i-4 0 
[0 04 9] Jfc«Wl~2 

Sl^*UtflJffl^£«£fcfi£SB3 oomLmf 
yVXMBBEEJBSSK. g*T"C, ###Jir-&J&L 

f¥M££ 1 0 0 0 r P mfciHEft. $ tt^f-^T^S 
/^y*> L< \$*?)VT>VA /Wst b V - n 

[0O503 »UT\ R*E8»£8 0X;te!HflftU 
S«l*I<iOE**4 0kg/cm*t*Si:ofcxf-uy 
#X*ifc*SA. xf-l^HJMfcJjtffifcHB&U;. a 
flL lifiHff*t*ltfift4J:Dt:aiAL8t(t. 

[0051 ] R£8Mfc£ii*r##U tX^X'MtL 

*8*£*i , «2t^-r. 

[0052] »|fcWl~4 

MEW** WMft*£fcrt8«3 0 0 mLcDXr 

2 Lfcitft A * fcli««c BkN-7x V -f 
5 Ht 6 Om LtjBifca, TVMr/I^Vl-S/ 

[0053] 8CWC, Eft&Kfr 8 0*CWinSJ&U Jiff 
j£K£ 10 0 0 r pmfcMKft, ^J£^#ll*)OflE7]e4 
Okg/cm2fc53r-6.J:3txf->y#x£l!fc^a^ 

B-C3 0»RJE*ffft->fc. *«a> KiGSaf+fc** 
Ufc. 

[0054] KflSW^&^fai-c^aiL, ^v^riiEt 

Xi?avN^7^-(;j;0^U^ Rffi^ttfeit/ 

[0055] 
[ftl] 
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tAI/Grg^B) I (AI/CrEJUlt) 



|gj4_] [ 1B0<*«) "T" 180(*6) 



n? i - 



P^-A(##) 4G069 AA06 BA21A BA21B BA27A 
BA27B BC16A BC16B BC58A 
BC58B BE01A BE05A BE05B 
BE13A BE13B BE14A BE19A 
BE19B BE21A BE25A BE32A 
BE33A BE34B BE35A BE37A 
BE37B BE38A BE38B BE40A 
BE45A BE46B BE48A CB47 

4H006 AA02 AC21 BA14 BA47 BA51 
BA63 BA81 

4H039 CA19 CL19 



